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I-13 SONOGRAPHY IN OSTEOARTHRITIS: EARLY AND LATE
FINDINGS
A. Iagnocco. Sapienza University of Rome, Rheumatology Unit, Rome,
ITALY
Purpose: In osteoarthritis (OA) changes in the most part of the anatomic
structures of the joint are present. Articular cartilage is mainly involved
but reactive phenomena are also present with appearance of osteophytes
and capsular ﬁbrosis. Alterations may be found also in the synovial
membrane and in the synovial ﬂuid in case of synovitis.
Ultrasonography (US) is actually considered a sensitive imaging method
for the evaluation both of the bone proﬁle and the soft tissues of the joint
and it is used in many rheumatology clinics for the study of musculoskele-
tal pathology.
Methods:Majority of the anatomic structures involved in the osteoarthritic
joint may be studied by US, that provides a wide spectrum of data about
the involvement of many anatomic structures. It detects alterations within
the articular cartilage, the synovial membrane, the synovial ﬂuid, the
joint capsule, the joint margins, the bony proﬁle and the periarticular soft
tissues.
Results: The recent improvements in technology have led to the produc-
tion of new equipment with high resolution transducers, which have high
sensitivity in the detection of alterations within the articular cartilage in
most large and small joints. In healthy individuals, the hyaline cartilage
appears as a hypo-anechoic band lining the bone surface. It has two
sharp and regular interfaces (an anterior soft tissues-cartilage edge and
a posterior cartilage-bone edge). Its thickness varies according to the
dimensions of the joints. In OA, blurring of the margins is noted and
obliteration of the edges is usually present. With the progression of the
disease, the two surfaces become irregular with loss of their clarity. Early
ﬁndings are loss of sharpness of the anterior interface and appearance
of echoic spots within the sonolucent band. These changes seem to
be related to the process of ﬁbrillation of the cartilage in early OA. In
advanced disease, the progressive damage of the cartilage is expressed
by alterations in its echotexture with deﬁnite increased echogenicity. Fur-
thermore the posterior interface appears irregular and loss of continuity
of the bone proﬁle may be found. Thinning can be focal or diffuse and
variation in thickness are strictly related to the phase of the disease,
seeing that completely loss of cartilage in late OA as a sign of the
progressive cartilage breakdown.
In OA synovitis appears episodically and US reveals the signs of the
inﬂammatory events showing synovial thickening and proliferation, joint
effusion and increased synovial perfusion. The last ﬁnding is studied
with Doppler techniques and with the use of contrast media which detect
and quantify the local hyperemia in synovitis and are actually considered
reliable methods for grading the vascularization of the synovial tissue and
for the differentiation of some intra-articular anatomic structures. They
may be used also for the monitoring of the disease and for the evaluation
of the response to anti-inﬂammatory treatment.
Changes in the joint margins due to the presence of osteophytes may
also be demonstrated by US that also shows other typical osteoarthritic
changes such as joint subluxation, narrowing of the joint space and
thickening of the joint capsule.
The evaluation of periarticular soft tissues may reveal the presence
of bursitis, such as gastrocnemius-semimembranosus bursitis, anserine
bursitis, prepatellar bursitis, and hallux bursitis that are frequent ﬁndings
in OA. The possibility to perform US-guided interventions such as ﬂuid
aspirations and local treatments in osteoarthritic patients is particularly
useful in daily clinical practice.
Conclusions: For its characteristics of non-invasiveness, low cost and ra-
pidity of execution US has many advantages over other imaging tools and
it is considered to be particularly useful in daily routine rheumatological
clinical practice, adding valuable information to the clinical assessment
of the patient with OA.
I-14 ADVANCED MAGNETIC RESONANCE IMAGING OF
ARTICULAR CARTILAGE
G. Gold. Stanford University, Stanford, CA, USA
Purpose: Magnetic Resonance Imaging (MRI) has provided researchers
with an opportunity to examine joints non-invasively. Both the morphology
and composition of articular cartilage and other tissues can be measured
using MRI. A variety of MRI contrast mechanisms exist that can give
unique information about cartilage composition.
Methods: Many different contrast mechanisms are useful with MRI to
examine joint morphology. In general, three-dimensional approaches are
superior for quantitative evaluation of cartilage volume and thickness.
Three-dimensional spoiled gradient echo (SPGR, FLASH) with dark syn-
ovial ﬂuid have been used extensively in multiple studies. Other methods
with bright synovial ﬂuid that are in use include balanced steady state
free precession (bSSFP), dual-angle steady state (DESS) MRI, and vastly
interpolate projection reconstruction (VIPR). Three-dimensional fast-spin-
echo (3D-FSE) is a new method that may enable cartilage morphology
and semi-quantitative scoring of other structures with a single acquisition.
Important in all of these cartilage studies are accurate image segmenta-
tion and registration.
For imaging cartilage composition, multiple approaches have proven
useful. The collagen matrix of the cartilage can be evaluated with T2
relaxation time mapping, magnetization transfer, and diffusion-weighted
imaging. Evaluation of the glycosaminoglycan (GAG) matrix can be done
with delayed gadolinium enhanced MRI of cartilage (dGEMRIC), T1rho
relaxation time measurements, sodium MRI, and a new method based on
chemical exchange saturation transfer (gagCEST). In addition, evaluation
of cartilage under load (cartilage biomechanics) is also possible with MRI.
All of these method have advantages and drawbacks that may make them
more appropriate to a given imaging situation or study.
Conclusions: A variety of MRI methods to evaluate a joint with os-
teoarthritis are available. The methods of choice in a particular study
depend on many factors, including hardware available, the joint being
studied, and imaging time. Emphasis will be placed on the trade-offs
between the methods and goals of the imaging study.
I-15 ALTERED CHONDROCYTE DIFFERENTIATION AND
NONPROTEOLYTIC ATP-SCAVENGING ENZYMES: ANOTHER
PART OF THE EQUATION IN OA MEDIATING THE
PHENOTYPE OF CARTILAGE REPAIR
B. Terkeltaub. VAMC/University of California, San Diego, CA, USA
Purpose: Review roles of nonproteolytic enzymes in PA and cartilage
aging.
Methods: Overview of literature and my lab’s recent contributions.
Results: Discussed below.
Conclusions: Cartilage matrix degradation that results in tissue fail-
ure reﬂects imbalance between matrix catabolism and quantitative and
qualitative matrix synthetic dysfunction in cartilage remodeling. Chondro-
cyte bioenergetics is central to matrix synthetic function. Since articular
chondrocytes reside in a hypoxic milieu, anaerobic glycolysis is central
in generating ATP to support chondrocyte matrix synthesis and viabil-
ity, with mitochondrial oxidative phosphorylation providing physiologic
reserve ATP generation. Physiologic ATP generation by chondrocytes
supports viability and collagen synthesis, as well as formation of phos-
phoadenosine sulfate involved as a sulfate donor in PG synthesis. Nitric
oxide (NO) potently suppresses mitochondrial oxidative phosphorylation
and PG synthesis, and chondrocyte mitochondrial dysfunction linked
with marked ATP depletion appears to modulate OA pathogenesis. In
OA and cartilage aging, there is progressive elevation of chondrocyte
ATP-scavenging NPP1 nucleotide pyrophosphatase phosphodiesterase
(NPP) activity and extracellular levels of the NPP enzymatic endproduct
pyrophosphate (PPI), which modulate chondrocyte differentiation, as I
will review here, and also promotes secondary chondrocalcinosis. Aging-
related cartilage extracellular PPi excess reﬂects increased NPP1 and
ANKH and altered growth factor responses to be reviewed here. A
second chondrocyte ATP-scavenging enzyme released in response to
odidative and inﬂammatory stress, transglutaminase 2 (TG2), increases
dramatically in the extracellular matrix of aging and OA cartilages. TG2 is
a member of the TG family of enzymes that covalently cross-link proteins
via transamidation and are classic tissue repair and pro-ﬁbrotic enzymes.
TG2 stimulates chondrocyte maturation to hypertrophy, a differentiation
state associated with both dysregulated matrix repair and calciﬁcation.
I review rapid signaling and integrin-mediated effects of secreted TG2
that promote chondrocyte hypertrophy. I also review how TG2 transforms
the capacity of certain other extracellular matrix molecules to regulate
chondrocyte differentiation.
Altered chondrocyte ATP and PPi metabolism closely linked with the
enzymes NPP1 and TG2 appear to buttress the foundation upon which
OA is accelerated and helps determine the phenotype of cartilage repair.
I-16 YOUNG PATIENTS – OLD KNEES
S. Lohmander. Lund University, Lund, SWEDEN
Purpose: Lesions of the anterior cruciate ligament and menisci of the
knee are common in both athletes and the general population. In Swe-
